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(54) HEAT SPREADER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance a heat 
spreader in cooling performance, electrical insulation 
property, heat resistance and thermal fatigue resistance, 
and solvent resistance by a method, wherein at feast a 
heat-dissipating surface of the heat spreader of copper 
or copper alloy whose main component is copper is 
covered with an insulating layer formed on the surface of 
the spreader. 

SOLUTION: A heat spreader 1 is composed of a copper 
plate 3 and a fluororesin film insulating layer 4 formed on 
a heat dissipating area of the copper plate 3 primary 
surface where no semiconductor device is bonded. First, 
the surface of the copper plate 3 is cleaned, so as to 
come into good contact with an LSI chip 6 and to be 
bonded well to the insulating layer 4. Then, black fluororesin is applied onto the heat- 
dissipating area of the copper plate 3 for the formation of the insulating layer 4, the copper 
plate 3 is loaded into an electric oven of rack-transfer type and heated at a temperature of 
230°C for thirty minutes, so as to thermoset the insulating film 4. By this setup, the insulating 
layer 4 superior in such characteristics as insulating property, heat resistance and thermal 
fatigue resistance, solvent resistance and others can be formed. 
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{57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the 
deterioration of the airtight seating of a package for 
housing semiconductor device due to a thermal stress 
even when a nonmagnetic material, such as copper, 
etc., is used for the lid of the package. 
SOLUTION: An insulating substrate 1 is formed of a 
ceramic material having a coefficient of linear thermal 
expansion of 10-20ppm/°C at 40-400°C. A 
semiconductor device 3 is housed in the recess 1 1 of the 
substrate 1 and the circumference of the device 3 is 
airtightly sealed by joining a fid 2 to a metallized layer 9 
formed on the surface of the substrate 1 with a brazing 
material 10. Even when a nonmagnetic material, such as 
copper, a meta! composed mainly of copper, etc., is 

used for the lid 2, the reliability of a package 4 can be improved by reducing thermal stresses 
because the nonmagnetic material has a coefficient of linear thermal expansion of about 
17ppm/°C which is close to that of the substrate 1 . 
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(54) HEAT-DISSIPATING STRUCTURE FOR CASE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the heat- 
dissipating effect of a case causing no low- temperature 
burn of a human body when contacting the case. 
SOLUTION: At a bottom surface of a moid case 1, a 
thick hollow structure part 6 which comprises a 
cylindrical hollow with It is provided, and a plurality of 
through-slits 7 are provided at the hoiSow structure part 
6. At a metal heat- dissipating plate 9 attached on an 
inner surface of the hollow structure part 6, a piurafity of 
protruding parts 11, engaged with the slits 7 respectively, 
are provided, a tip end of the protruding part 1 1 is drawn 
in the slit 7 with a step from the surface of the mold case 
1 formed, and no tip end of the protruding part 11 
touches a human body, even if he touches the surface of 

the moid case 1. By connecting a high-temperature heat-generating body 2 to a metal heat- 
release plate 5 via a thermal interface material 3, the amount of heat generated by the high- 
temperature heat-generating body 2 is transported fo the metal heat-dissipating plate 5, thus 
heat-dissipation is executed, while being diffused into a wide area owing to the high thermal 
conductivity of the metal heat- dissipating plate 5. 
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(54) FLIP-CHIP PAKCAGE PROVIDED WITH STRIP-SHAPED HEAT SPREADER AND 
PRODUCTION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 

producing a thermally reinforced plastic molded flip-chip 



SOLUTION: This method is provided with a process for 
providing plural copper or copper alloy strip-shaped heat 
spreader strips stuck to two side raits, by locating the 
peeler connectors of thinned cross sections, while 
having first and second main surfaces, a process for 
locating a polymer strip having plural IC packages to 
which flip-chip connected integrated circuits are stuck 
inside a mold press, a process for locating the heat 
spreader strips on a substrate and chip assembly, a 
process for injecting thermosetting plastic molding 
materials so as to fill a mold cavity and process for 
taking the molded strips out of the moid press and separating respective packages by cutting 
them wsth the substrate and the peeler connector parts of thinned cross sections. 
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(54) SEMICONDUCTOR DEVICE 

(57)Abstract; 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device employing a heat spreader in 
which heat dissipation is enhanced white ensuring 

reliability and strength. 

SOLUTION: A composite alloy of Cu20 and Cu sintered 
to have a coefficient of linear expansion smaller than that 
of a conventionally used copper alloy while exhibiting a 
high thermal conductively comparable to that of the 
copper alloy employed as the material of a heat 
spreader. 
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(54) HEAT SINK 
(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a heat sink 

excellent in heat dissipating property without using an 

expensive heat pipe or the like and provide it at a low - - 

cost, by a method wherein a heat sink has a hollow part ' ; • ; J \lL / >*«^.> 

formed by engaging two members, a corrugate fin which ' ■ 4 • ' ■ ' : M- 

is formed of material excellent in thermal conductivity . . V ^^'^Wy. 

such as aluminum and copper and molded in a corrugate ■ ' . ' /^/.^ 

shape and whose thickness is at most 0.5 mm is put in *J&T * 

the hollow part constituted of the two members, and the ? -^^mm£/' '~~ "" ■ 

corrugate fin is bonded and brought into contact with the ^Pj:^ 

inside of the hollow part without using adhesive agent ' ■ * ~ 

when the two members are engaged. 

SOLUTION: In this heat sink, a fin member which 

dissipates heat from a base and is slightly larger than a 

space of the hollow part and molded in a corrugate shape is put between a base member on 
which a heat generating element is to be mounted and a lid member which is engaged with 
he base member and forms the hollow part. The fin is fixed between the base member and 
the Kd member simultaneously with engagement of the lid member with the base member and 
brought into contact with the base plate member and the lid member. As a result heat is 
conducted from a surface of the base member to the fin member. 



http://www!9jr^t.mpit.go.jp^ 



■htm 1 1/2/2008 



Searching PAJ 



Page t of I 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Pubiication number : 2003-277853 
(43)Date of publication of application : 02.10.2003 



(51)lnt.CI. 



C22C 9/00 
C22G 9/06 
C22F 1/08 
HO 1L 23/373 
//C22F 1/00 



(21)Application number : 2002-086390 

{22)Date of filing : 26.03,2002 



(71) Appiicant : DOWA MINING CO LTD 

(72) lnventor : MARUTA TOSHITSUGU 

ENDO HIDEK! 
TOMOHARA KUNIHIKO 



(54) COPPER ALLOY FOR HEAT SPREADER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a low-cost Cu 
alloy for a heat spreader, which has excellent thermal 
conductivity and also has excellent reliability in a jointed ia ' 
part during an assembly step or during use because of 
relatively high semi-softening temperature and can be 
used for IC package. 

SOLUTION: The Cu alloy for the heat spreader has (100 
to 200) N/mm2 0.2% proof stress, >350 W/m.K thermal 
conductivity, 0.14 to 0.18 work hardening index and <25 
um grain size in a width direction of a rolled surface 
sheet. The Cu alloy consists of 0.05 to 0.3 wt%, in total, tb) 
of P and at least one or more elements among Fe„ Ni 
and Co and the balance Cu with inevitable components. 
Further, grain size after heat treatment at 600°C for 30 

min after cold forging at ^40% reduction of area is <25 um; and Vickers hardness after heat 
treatment at 600°C for 30 min after cold forging at <40% reduction of area is HV 60 to 170. 
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(54) HEAT DISSIPATING MEMBER, PACKAGE FOR CONTAINING SEMICONDUCTOR 
ELEMENT, AND SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem 
wherein heat released from a semiconductor element in 
operation can not be effectively dissipated into the air. 
SOLUTION: A semiconductor element containing 
package is equipped with a heat dissipating member 1 
provided with a mount where a semiconductor element 
1 1 is mounted, an insulating frame 5 provided with a 
wiring conductor 6 and fixed on the top surface of the 
heat dissipating member 1 , and a lid member 10 
mounted on the upper frame to cover the mount. In the 
heat dissipating member 1 , a through metal body 3 
formed of diamond and a silver copper alloy is 
embedded in the center of a frame-shaped base 2 
formed of a matrix composed of tungsten or 
molybdenum and copper, and a copper layer 4 is bonded to the upper and lower surface of 
the frame-shaped base 2. It is preferable that the circumference of the through metal body 3 
is larger than that of the semiconductor element 1 1 by the thickness of the base 2, The heat 
dissipating member 1 is superior in thermal conductivity, so that heat released from the 
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semiconductor element 11 can be efficiently dissipated outside or into the air. 
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(54) LID AND CLADDING MATERIAL FOR SEALING PACKAGE 

(57)Abstract; 

PROBLEM TO BE SOLVED: To provide a fid available with direct lid methods that not only 
has a thinner intermediate layer in comparison with conventional lids but also has good sea! 
■characteristics even after connection to the base. 

SOLUTION: A copper-nickel alloy is employed in the intermediate layer for a lid available with 

the direct lid methods, and provided with an intermediate layer for relieving distortion by 
heating. The density of nickel in the copper-nickel alloy constituting this intermediate layer is 
recommended to be 20 to 50 wt%. In addition, the copper-nickel alloy is also available as a lid 
body. When used as a lid body, this alloy eliminates the need for providing a low thermal 
expansion metal layer like covar. 
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(54) HEAT SPREADER FOR DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable the separation 

and transfer of graphite particles without peeling off with 
a heat spreader which comprises a graphite film for a 
display device, such as a plasma display panel, a light 
emitting diode or liquid crystal display. 
SOLUTION: The heat spreader includes at least one 
sheet composed of compressed particles of exfoliated 
graphite having a surface area greater than the surface 
area of a local region of high temperature in the back 
surface of the display device. The heat spreader is a 
laminate Including a plurality of the sheets composed of 
the compressed particles of the exfoliated graphite and 
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has a protective layer on the graphite sheet. Further, the heat spreader preferably has a 
surface layer of aluminum or copper sheet etc., on the surface in order to coat the heat 
spreader and to attain an improvement in reprocessing. 
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(54) PACKAGE FOR SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a package for a 
semiconductor device which is thin and has a good 

imprint characteristic. 

SOLUTION: Chromium is plated to the surface of a 42 

alloy plate 31 of a thickness of about 100 fim as a Sid ^ j£ f ^ > - A 

30A which covers and airtightly closes a ceramic . , , - 

container 20 for housing the semiconductor device of an ' / ^JiJ ^j^ T^- ! J i i# > t 

acceleration sensor 10 or the (ike. An about 10 urn-thick **' _~ * r - i: >^~~ °" ' 



acceleration sensor 10 or the (ike. An about 10 urn-thick 
eiectrodeposition coating 32 is provided by forming a *«**>_»« 1 «__*■«>? 

black compound in the chromium plating. The lid 30A is 
fixed in the upper part of the side wall 22 of the ceramic 
container 20 by means of a thermosetting resin 41. The 
thickness of the thermosetting resin 41 after setting is 
adjusted at 20 to 30 um. !n a conventional ceramic lid, a 

thickness of £200 um is required according to strength or the like, and laser processing is 
difficult In the lid 30A, the thickness is reduced by half and easy imprint by laser is realized. 
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(54) SEMICONDUCTOR DEVICE WITH HEAT SINK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To allow tight contact to a 
curved surface of a heat reception surface with no air 
reservoir occurrence, by forming a heat sink of a heat 
sink attache? sen conductor device allocated on a 
thermal conductive material- on a- heat -spreader into such 



is formed into such shape as generally convex with a 6 
large-radius arc on the side of a thermal conductive 
material 5. Related to the order of contact between the 
thermal conductive material 5 coated on a fiat surface 6 
or a heat spreader 4 and the heat reception surface 7 of 
the heat sink 3, firstly the central part of the heat 

reception surface 7 where the arc is higher contacts, and the thermal conductive material 5 
deforms along the curved surface or the heat reception surface 7 of the heat sink 3 with no 
gap to, thereafter, contact the outside surface of the heat reception surface 7 where the arc is 
lower. Here, the thermal conductive material 5 is tightly contacted to the curved surface of the 
heat reception surface 7 of the heat sink 3 without causing air reservoir. An excessive thermal 
conductive material 5 is pushed outside to be held on a package 1 . 



shape as convex at a central part on the side of thermal 

conductive material. 

SOLUTION: A heat reception surface 7 of a heat sink 3 
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'.Ti-r-rt '!)■ crap e r , ii < n . w . '* ^- > is 

".oiriereci on "he rrnfyUlv--jn mctei : :iju; side 
iO'i'H'rq to a lv?3t sprc-ickr fi 'or low ihcrrnai 
expansion coefficient use of the heat spreader 10.; 
By uo.nq con CPC scWor 11 I' 1 " C'iwei !-e1?vl plr-Pc 
s;cf! j p.-ip i a heat ,i n r 5 ' ' ' n, I', ri -I 
f n<- r coeiSdfjrU use of the - spfCr.'tisr SO 

J fiuv l opDe» cfTCutS 3. Hence a mstel 
plate base circuit board is farmed. 
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r i I.j 1 j 

:!ted en if.'; ctfer sirrjos of a cere as 
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composed of 41 .5 to 42 5% t?y weigM nickel and 
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• ir t * -ti » f - r , , 
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PUdPOSE-.To provide a package for containing a 
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body ana a n-.et=: Ik: body Havs ucci bended tumiy 
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, _ ' 'i i u i '. t 



reference to the th 



■:;( l.h 



body w ; 



<■ bil • -t i 

The coe"ietent t ■ tt f- - 4 m r* ji c; she ir 1„ ■ 
t "i 'U * n r- ir 1 

'rX'3fi'iRl;;n of ir>¥ufeti"g haw; tody 1 »!ii;:li 
(reuses a semiconductor integrated citwft eteirient 4 
ami whicfi is composed of a rrwHite sintered body; 
themetatildboayisfshov*, tie in ng 

i/ 1 ' -d '-Hvtii" > 
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j.-Tipt src.r i f,r - «d of ! 8 E tc 

1 ^» '] " IS f TO ' ,„t cot-all arc 34.0 to 

Owt.% ion has - r p!» • ' U • ( . If < n • to 
of a core body composed of copper in such a way 

I I t I c r 

I 1 

1 " ; - , !<- 

r in it/ i i t 
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be absorbed into a heat dissipating solution so as to 
realize a heat radiator excellent in heat dfesicating 

' ■ ' 'H '1 IP ,-,li,n 
CONSTITUTION :L.a-TdS 8 ;j f copper . f f- Jo 
termed on the upside of a cue^a 7, end an (C 3 is 

it" r rd ? - -i hp leads 10 of 

I If 9 /■ • i in 1 r- / J - jus h 
Kj.rrj 7 BOPOI r , I r I . ill , I r 

and an IC mounting secSon surrounded by She 



Data supplied from the esp@cenet database — Worldwide 



hitp://v3.espacenetxom/pubH^ 1.1/2/2008 



• 1 i ' i rif i< r I -rj 

fjciu!;.:')!! TS such a>, !lo,>fni:e cr'nr; ilk;-, a llKii 6(1 
1 j p' i iii i 

. i I i i I 

. nil. i i . 

hecnef.icsi.v sesied up rt;t.- Irame 1 ! s-ri tlx; lid 
13a. 




esp@cenet — Bibliographic data 



Page 1 of 1 



MULTIPLE LAYER LEAD FRAME AND MANUFACTURING METHOD 
THEREOF 



- i.itematiortai: 



1995-WM3 

OTAKA TATSUYA: KAMEYAMA YASUHAHU; AfGNO 

IISANOf TAi - ' YCNEMOTO TAKAHAfiU 

HiTACHi CABLE 

HOiUSaS; HQ1L21/S2; H01L21/S6; H01U3/SO; H01L23/28; 

'i ; h : hoi! - ifs «- r. ' i- .11 nl m • ctf ?i L " 

H01L21/56;Hf ••- 



Abstract of JP 7263605 (Ai 
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t solier 'eHcv/:r.q rr Sy im-n.;;ine t ijOikIj'J 
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a hoa! sprsaite if. U-n --.Hi-ni <.v. it* irliri n-ullipte 
3 n trsrre ' . EK-'ii* it 

r d t If t 'i 

no no • „ f >." viUfi tt» -*> -d ira-ie * On she athor 

i, t ; - f- 

j , ' s. I . J i 

■ I j 1 

tead frame I At this time, the surface roughened 
layer S is termed by AC roughening process. 



iRr* >ippe r afoy 
f-cemaifi6d type if \ a mote 
corrosion preventively 
mirtg the surface roughening 
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PURPOSE: To reduce thftwaip of a package base 

laheaisprea < i' t ~ t 

the peetatje case body caicpriSinc; a recessed r:su 
or. '.vhicri an sloctrorec cornpcmersi is re be r.ounlad 
a irethed wherein a eoppei piaie is used as trie 

-,p*> Ir rt i j- j l J -a t 1 

ccrip.nses n chip mounting pad -1 ccrnposed cl a 
civty i f n 0 c i I, a r r . ■ - 

c:;dp 3 is to bo ropimhjd ?r. ?hc ccntrel purl, 3-/1 a 
[•I- ' iH ' ' n ,i ii'f.irals 5 are erected and 
installed around a fact OP t side cn M h - chip 
'i i'i'T f' • ■ "' rn '•' ' pt acer, 
which is fixed and bonced to m. rear fa a! she 
cockopf-- Pace body 1 ,t, Pirnvad o< a copper ;->iple 

and an Ni-plattxs layer s ts fomved on she whole (ace 
of the haat spreader Z,\ The package base Cody 1 
=od the Coat spre^or 2 arc 'ixed and fcur-ded bv n 
silver braZ'Kf! materia! 10. At tins a pra/inp 
operator; a 1 1 i i - a tavipeKilure wilnir. a 
■r- : :<-;nc rd the c lf ;;firiC point of the, Piozinp iToCCfid it; 

i pp! ■ - ' .i 

7,6sffcm«2s. ■ whither is betrrg'SppSied to (tie heat 
dissipating, face of She heat spreader. 
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I t t p C »-. t " • - ' Z , i 1 ' I 

i .1, tr i T one mv 1 a r:-etal oase ~t n fta > ,H A 
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bye; ^ Mlm, <r < t < «< t ,/ ^ 

are; 3 cor.jiKtt-r pail'ini ?;;a,'ir,f; ;i prfjrlof.yrthliK.rs 
shape is 'crnee. CT: t'-u oti-of har.d, a powrar 
semiconductor element T1 is pinted on a heat 
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pins, and improve the heat radiating characteristic 
i < i i u < h.c<j;:^:: s. „ , L chip in 

I , • r T„ r |1, 

suor.rate ara ir.rrnino a plurality 0 ( eail-liks <:.-xic; -r; ial 
electrodes on she upper sutfacs side of the chip, and 

I ii I ' Mi J m 

tortrutyj inc-ivi; via holes or. M'e i;.;»ver s;uriace £:de 
f r -i i 

reused in a recessed section formed at me central 

t < l 't 

surface s«Se of the chip 9. The recessed section is 
closed with a Ik! 11 and therms! via holes 2 are 
forms <t on If-* n i 'i , ,,r q The 

. hi it ic ,__ .tr through 
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